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Abstract 
This paper gave a brief introduction on the standards’ development of the Aspirating Smoke Detector (ASD) at home and abroad, with an 
emphasis on the principle, structure, characteristics, networking mode and the sample pipe design methods of ASD535. As an example, an 
application based on a date center was designed. It also pointed out the advantage and prospect of aspirating smoke detector. 
© 2012 The Authors. Published by Elsevier Ltd.  
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1. Introduction 
Point detectors have a certain limitation in many monitor area, and standard smoke detectors are not qualified when 
consider the challenging environment condition and interference factors. So these applications need to use special fire 
detection technology, for example, aspirating smoke detectors (ASD). Driven by the new European standard EN 54-20, 
ASD achieved a new level in detection speed and reliability. 
New European standard EN 44-20 plays an important role in the application of ASD. The automatic fire detector is 
divided into three types: Grade A represents a very high sensitivity, Grade B represents a high sensitivity, and Grade C 
represents a standard sensitivity. In addition, it is worthless as the response sensitivity of detector whose sample aperture is 
Grand C equals to the normal point smoke detector [1]. 
In the past, the tests focus on the reactive state of the ADS’s evaluation device. But now, what we pay attention to are the 
reactive state of the whole system, including the sample line, sample aperture and sample device of ASD. ASD has been 
applied on some special places like large space, high building, logistics storage, and clean room. 
2. Standards  
Current requirements of air flow monitoring become more and more strict. It will be regarded as an error if the detector 
detects the air flow’s change rate up to 20%. But 20% of air flow change doesn’t merely mean 20% of sample apertures in 
order to execute function test are covered up. These aerodynamic connectors are so much complicated that only through 
computer program can we calculate credible results.    
Furthermore, since July 1st, 2009, the ASD in accord with EN 54-20 and relevant certificate has been specified to use by 
the Construction Product Instruction 89/106/EEC. Therefore, from then on, any National standards about ASD, for example, 
Australian Standards F-3014 and French Standards CEA- 4022 would be repealed [2]. 
With the popularization of aspirating smoke detector in china, the Construction and Acceptance of Fire Auto Alarm 
system Code GB50166-2007 added the construction and acceptance requirement of the pipeline style smoke detector. 
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Beijing, Guangdong, Shanghai and other districts also issue the standard of the ASD’s design and acceptance requirement. 
Although china doesn’t have a unified standard yet, it had promoted the ASD greatly. 
3. ASD535 
3.1. Summary 
ASD535 was predicted by the Secrition Company, the subsidiary of Securitas Group in Switzerland and the most 
advanced and integrated fire detection manufacturers in European.     
Through the aspirator pump, ASD inhales the sample air into the detectors for analysis with an active method. Since the 
detector uses a high-power infrared LED light source, it is 1000 times more sensitive than the ordinary smoke detectors. As 
a result, it can detect the fire promptly which allow the fire brigade to deal with the fire before it has time to breaks out, 
protecting the safety of people's life and property. 
ASD can detect the fire at the earliest stage. Fig.1 shows the evolution of a fire. Traditional fire alarm installations 
usually detect the fire and trigger an alarm at the visible smoke stage when the fire had caused huge economic losses. Before 
the visible smoke stage, an invisible smoke stage was gone through. For ASD 535, smoke changes can be reliably detected 
at a minimum level of 0.002% obscuration per meter – a level invisible to the human eye. So, it can detect smoke in good 
time and nip the fire in the bud. 
 
 
Fig 1 The evolution of a fire 
3.2. Structure 
The ASD 535 aspirating smoke detector consists of one or two independent sampling pipes that each have one or more 
sampling apertures and a sampling chamber. Show as Fig 2. The air of the space being monitored is sucked in for precise 
analysis by the scattered-light smoke detector located in the sampling chamber. 
The sensitivity range of ASD is from 0.002% to 10% obs/m, and the working environment temperature is from -30 to 
+60 degrees Celsius. The system uses a unique patented technology, "Fluff Filter”, a dust suppression technique which can 
effectively avoid false alarms caused by the dust disturbance.[3]  
 
Fig. 2 The structure of ADS535Footnotes 
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3.3. Characteristics 
a. Up to 400 per cent more sampling holes per smoke sensor 
b. Planning and configuration software with on-board interpreter 
c. Totally connected – with ASD networking from Securiton 
d. With the authentication from Ads, CNAL, and FM 
e. Unique patented technology for dust suppression,"Fluff Filter” 
f. Same high level of reliability - but a huge leap in performance 
3.4. Networking mode 
Through the monitoring module, ASD can connect to the fire alarm system meanwhile network with networking module. 
Fig 3 shows the Schematic diagram of networking. The work status, real-time smoke concentration and other information of 
ASD535 on the network can be monitored through the software. Anyone with a fire alarm or fault will be displayed on the 
main screen automatically. Show as Fig 4. 
 
   
Fig 3. Networking of ASD535.                                                                         Fig 4. The main screen of monitor software 
3.5. ASD Pipeflow 
ASD Pipeflow, the software of sample pipe design, can simulate the smoke state of sample pipe in practical applications. 
Through this software, we can monitor the parameter of each sample aperture in detail, such as the time of arrival at the host 
of the detector, the pressure of each aperture, the size of aperture and etc. This software passed VDS’s authentication with 
the error rate less than 10%. 
 
Fig 5 Interface of ASD Pipeflow 
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4. The application of ASD in a date center  
4.1. The challenge of smoke detector in a data center 
With the development of society and the company's operation increasingly relies on the support of communications and 
data services. Consequently, the interrupted by accident like fire will seriously affect the company's operations and cause a 
significant loss.  
Traditional point smoke detectors could neither work effectively in the strong airflow environment, nor alarm at a 
minimum level of smoke. Therefore, traditional point detectors are not qualified for the critical data exchange facilities area. 
In contrast, ASD actively sample the air for even the smallest particles of smoke to detect a fire at the earliest stage. 
4.2. Design for a date center 
There are two objects need to be protected in a data center, key equipment, and the whole room. The way of equipment 
protection is determined based on the cabinet positioning or the entire cabinet positioning. And monitoring of the room used 
the large space design methods. 
 
Fig 6 Schematic design of a date canter 
4.3. Protection of the key equipment 
REK511 is a device which installs high sensitive detectors internally. It can be installed in the sample pipe. Its detectors 
will work after power on 24 VDC. If the smoke concentration exceeds the alarm threshold, the relay will trigger (open or 
closed), send an alert to the fire alarm system or the fire indicator disc (LED indication, marked the location of each LED). 
If the detectors have a fault, it can also send fault information through the relay. 
For equipment monitoring and positioning, we can use REK511 (each cabinet has two sample apertures at least is 
recommended) to monitor and positioning each cabinet or each row of cabinets. So the 30 sample aperture of ASD535-3 can 
monitor 15 cabinets (or 15 rows of cabinets).Fig 7 shows the schematic diagram of monitoring and positioning equipments. 
Considering the airflow of a data center is relatively large, we recommend to add the airflow collector when installing 
sample apertures in the top or back of the device, Fig 8 shows it. 
               
Fig 7 Schematic diagram of monitoring and positioning equipments                                       Fig..8. Airflow collector 
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5. Conclusions 
This paper introduced the Aspirating smoke detector (ASD), designed the application based on a date centre as an 
example, pointed out the superiority and the using method of ASD535 in practice. 
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